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INTRODUCTION
The first systematic studies on body image and body dissatisfaction in subjects with obesity date back to the sixties (1, 2) and their clinical relevance has continued to increase in the years (3) (4) (5) (6) (7) (8) (9) . However, studies in this area are complicated by a variety of conceptual and methodological problems and are relatively few in number.
First of all, body image is a multidimensional psychological construct which includes perceptual, cognitive, emotional, relational, and behavioural components (10) .
Many available instruments rely on only one, or few, of its dimensions (11) (12) (13) : for example global body satisfaction (14) (15) (16) (17) , negative appreciation of body size, general body dissatisfaction and lack of familiarity with one's own body (18) (19) (20) (21) , or discrepancy between actual body size and ideal body size (22, 23) .
Sarwer et al. (8) recently described a second difficulty: "many of the measures (of body satisfaction and related concepts) were developed, normed and validated on college students. Certainly these samples contained some proportions of overweight or obese individuals; however studies often have failed to provide information on the body mass of the respondents or to evaluate the psychometric characteristics of the scales that assessed body weight. Similarly the psychometric qualities of the scales developed on nonpatient samples may not generalize to patient samples".
Finally, in the area of obesity studies, a third difficulty is linked to the composition of samples. The obesity galaxy is enormous and heterogeneous: it is well known that such factors as gender, age, onset age of overweight, degree of obesity, ethnicity, social class, history of childhood teasing and parental criticism about weight, history of weight cycling, and presence of binge eating all show important modulating effects on body uneasiness (6) (7) (8) .
With regard to these problems, as Sarwer et al. wrote in the above cited paper, many of the studies on body image "used truncated distributions of overweight and obese individuals, typically excluding those with extreme obesity. Studies investigating large samples of individuals with a wide range of BMIs (body mass index) are needed to clarify the relationship between body mass and body image dissatisfaction" (8) .
For these reasons we decided to investigate the psychometric properties of the Body Uneasiness Test (BUT), a new questionnaire (24) , in a large sample of patients (males and females of different age groups, resident in several Italian regions), with I, II or III class of obesity. The questionnaire was developed with the specific aim of investigating not only body dissatisfaction, but also other dimensions of socalled negative body image (25) .
The BUT was initially validated on a large general population sample of 3,273 subjects (2,016 females) of different age groups, with BMI <25 kg/m 2 and eating attitudes test (EAT-26) scores under the cut-off point 20 (scores higher indicate possible cases of eating disorders) (26) (27) (28) (29) . The BUT questionnaire had also been validated in a clinical sample of 531 subjects (491 females) of different age groups with Anorexia Nervosa or Bulimia Nervosa according to DSM-IV-TR criteria (30) . In the last few years, some other studies have used the BUT to examine ballet dancers, gymnasium attendees and body builders (31), women with premenstrual dysphoric disorder (32), patients with eating disorders (33) , binge eating disorder (20) , and obesity (34) (35) (36) (37) , but no studies of systematic validation of the questionnaire on treatment-seeking subjects with BMI ≥30 kg/m 2 have been performed until now.
The first aim of the present study was to investigate the factor structure and the internal consistency of the BUT in a large sample of subjects with obesity.
The second aim was to evaluate the concurrent and discriminant validity in comparison with two rating scales frequently used to study eating behaviour in obesity: Binge Eating Scale, BES (38) and Three-Factor Eating Questionnaire (TFEQ) (39) .
The third aim was to calculate the mean BUT scores in adult (18-65 years) patients with obesity, of both genders, and to evaluate the influence of gender, age and BMI.
METHOD

Participants
We studied a clinical sample of 1,812 (1,411 females and 401 males) adult subjects (age range 18-65 years) with obesity (group A) and a normal weight (NW) non-clinical sample of 457 (248 females and 209 males) adult subjects with a BMI value between 18.5 and 25 kg/m 2 and an Eating Attitudes Test-26 (EAT-26) score under the cut-off point 20 (scores higher indicate possible cases of eating disorders) (27) (group B).
The obese patients (group A) were participating in the QUOVADIS Study, a large Italian observational study on quality of life, body image, psychological distress and eating behaviour in obese patients seeking treatment at twenty-five medical centres, accredited by the Italian Health Service for the treatment of obesity (40) . All adult individuals with obesity (age >18 years, BMI ≥30 kg/m 2 ) consecutively seeking treatment were eligible for the study, provided they were not on active treatment at the time of enrollment and agreed to complete self-administered questionnaires. Data were stored in a large database, accessed by individual centres through an extranet system and electronic forms.
We divided this group into three subgroups according to current classifications of obesity (41) (42) (43) : Class I (BMI 30-34.9), Class II (BMI 35-39.9) and Class III (BMI ≥40).
Group B was extracted from the general sample used for the previous validation of the BUT (24), matched for age class and educational qualification with group A. Group B was also made up of subjects resident in different regions in the north, centre and south of Italy. Table 1 shows the age and BMI values (means and standard deviations) of the total sample and of the different subgroups.
Measures
Weight and height A physician measured each patient's weight on a medical-balance and height by a stadiometer while patients were in their underwear without shoes.
Psychometric measures
We used three questionnaires: Body Uneasiness Test (BUT) (24, 44, 45) ; Binge Eating Scale (BES) (38) and TFEQ (39) .
The BUT is a self-administered questionnaire specifically designed to explore several areas in clinical and non-clinical populations: body shape and/or weight dissatisfaction, avoidance, compulsive control behaviours, detachment and estrangement feelings towards one's own body, specific worries about particular body parts, shapes or functions. The BUT consists of two parts: BUT-A (34 items) and BUT-B (37 items). In keeping with the previous validation studies (24, 44, 45 ) the BUT-A scores were combined in a global severity index (GSI) and in 5 sub-scales resulting from factorial analysis: Weight phobia (WP -fear of being or becoming fat), body image concerns (BIC -worries related to physical appearance), Avoidance (A -body imagerelated avoidance behaviour), compulsive selfmonitoring (CSM -compulsive checking of physical appearance), and Depersonalization (D -detachment and estrangement feelings toward the body); BUT-B scores were combined in two global measures (positive symptom total, PST and positive symptom distress index, PSDI) and in eight factors that examine specific worries about particular sets of body parts or functions (Appendixes 1 and 2) Higher scores indicate greater body uneasiness.
The English version of the BUT can be found in Appendix 1. The Italian and the French versions of the test are available from the Authors on request. Scoring instructions are reported in Appendix 2.
The Binge Eating Scale (BES) measures the severity of binge eating (38) . It examines both behavioural signs (eating large amounts of food) and feelings or cognitions during a binge episode (loss of control, guilt, and fear of being unable to stop eating).
The TFEQ is a 51-item self-report questionnaire that measures three factors: I, Cognitive control of eating or restriction; II, Disinhibition; III, Susceptibility to hunger or hunger (39) .
The tests were administered in a self-report fashion (i.e., the investigators did not assist the subjects in the compilation of the questionnaires).
The protocol of this multicenter study was approved by the ethical committees of the individual centres, after approval by the ethical committee of the coordinating centre (Azienda Ospedaliera di Bologna, Policlinico S. OrsolaMalpighi). All participants gave written informed consent for participation.
Data analyses
The 34 items of BUT-A and the 37 items of BUT-B were subjected to a confirmatory factor analysis to find the structural equation model that best fitted the data. The structure of each sub-scale was assessed by using PCA (principal component analysis). Internal consistency of each domain was assessed using Cronbach Alpha coefficients. Item to domain correlations were also calculated in order to evaluate to what extent each item was associated with its domain (or with another competing scale). Furthermore, the mean correlation between each item and the total of other scales was calculated.
To assess the predictive validity for gender, age and BMI we carried out a set of analyses of variance (ANOVA) on the scores obtained in the GSI and in all the BUT-B and BUT-A sub-scales by males and females of different age groups and BMI classes. Contrast analyses were also carried out for all the sub-scales, considering the interactions with at least p<0.05 significant.
In order to measure and remove the effects of the BMI scores on those of the BUT sub-scales, a set of analyses of covariance was carried out: in each analysis we used a BUT-A or a BUT-B sub-scale as dependent variable, gender and age group (levels: 1=18-39; 2=40-49; 3=50-65) as factors, the BMI score as covariate.
Finally, to evaluate the capacity of the BUT to single out the presence/absence of obesity, using the scores of all the BUT sub-scales, we performed a discriminant analysis comparing sub- jects with obesity with a control group of NW subjects of the same gender and age group; we also performed a second discriminant analysis to evaluate the capacity of the BUT to single out subjects of the same gender and of the same age group belonging to different classes of obesity, using all the BUT sub-scales. We used the stepwise method: at each step the variable that minimizes the overall Wilks lambda was entered. The analyses were performed using SPSS 10.0 (SPSS, San Diego, CA) and JMP 6.0.3 (SAS Institute, Cary, NC).
RESULTS
Factor structure and internal consistency
To assess the factorial structure of the questionnaire in patients with obesity we carried out a confirmatory factor analysis using the data from Group A. The analysis confirmed the structural five-factor model for BUT-A which had already emerged in the 2006 study. The five factors are defined as follows:
-WP: Weight Phobia (fear of being or becoming fat) -BIC: Body Image Concerns (over-concern with physical appearance) -A: Avoidance (avoidance behaviour related to body image) -CSM: Compulsive Self-monitoring (compulsive checking of physical appearance) -D: Depersonalization (detachment and estrangement feelings towards the body) In the same way, as far as BUT-B is concerned, the confirmatory factor analysis confirmed the structural model with the eight factors that had already emerged.
The eight BUT-B factors are represented by Roman numerals:
-I (eyebrow, eyes, nose, mouth, lips, teeth) -II (shape of the head, shape of the face, forehead, ears, chin, neck) -III (stomach, abdomen, hips, thighs, knees) -IV (stature, legs, ankles, feet, hands) -V (arms, shoulders, chest, breasts, genitals) -VI (moustache, beard, hairs) -VII (hair, skin) -VIII (sweating, blushing, noises, odours, buttocks). These results are shown in Table 2 . We tested several models, each with and without the possibility of correlation between factors. The model based on the factors derived from the previous general validation study (24) was confirmed as the most suitable one. The model fits the data only when allowing the factors to be correlated. The correlations predicted by the model are almost exactly correspondent to the previously observed ones.
The BUT's internal consistency (Table 3 ) seems to be satisfactory in terms of both the significant homogeneity (indicated by the ItemTotal Correlations) and the clearly one-dimensional structure shown by each of the subscales according to the Principal Components Analysis. The levels of Cronbach's alpha coefficients range between 0.64 (only BUT-B VII, a factor that contains only two items) and 0.89: all the sub-scales but one showed Cronbach's alpha coefficients greater than 0.7. Therefore, internal consistency appears good (11, 46) .
Concurrent and discriminant validity
In the group A subjects, a principal components analysis with varimax rotation was carried out on the scores of all the sub-scales of the BUT, on the total score of the BES and on the scores of the three sub-scales of the TFEQ:
TABLE 2
Confirmatory factorial analysis; test of the model based on the proposed BUT-A and BUT-B scales. Table 4 shows the three factors that emerged, which accounted for 60.3% of the variance. The BUT-A sub-scales constituted the first principal component and were associated with the BES, but not with the TFEQ sub-scales.
90% lower
As regards the BUT-B, the sub-scale III was associated only with the BUT-A sub-scales, the I, II,VI and VII sub-scales were associated only with the second principal component, the IV, V, and VIII sub-scales were associated both with the BUT-A sub-scales and the second principal component.
The TFEQ sub-scales were associated only with the third component.
The BES scale was associated both with the first and the third component. Tables 5 and 6 show the scores obtained by males and females on the different BUT-A and BUT-B sub-scales for the different age groups and classes of BMI.
Predictive validity for gender, age and BMI
The analyses of variance (ANOVA) carried out to assess the predictive validity of the BUT for gender, age and BMI produced the following results.
BUT-A: -with regard to gender, in the whole sample (NW and obese subjects) females obtained significantly higher scores than males in the GSI and in all the sub-scales -with regard to the different age groups, both males and females aged 18-39 and 40-49, obtained significantly higher scores than subjects aged 50-65 in the GSI, the WP subscale and the BIC sub-scale -with regard to the different BMI classes, Table 7 shows the results of the contrast analyses carried out on the scores of the GSI and on those of all the sub-scales in the different age groups, in males and females. BUT-B: -as regards the gender, in the whole sample (NW and obese subjects), females obtained significantly higher scores than males in all the sub-scales. -as regards the different age groups, both males and females aged 50-65 obtained significantly lower scores in the sub-scale III than subjects aged 18-39 and 40-49 (no significant difference between these groups). Both males and females aged 18-39 obtained significantly lower scores than subjects aged 40-49 and 50-65 (no significant difference between these groups) in the sub-scale VI. In the sub-scale I the interaction between age groups and obesity classes was significant, in that NW females aged 18-39 obtained lower scores than all the obese females; in other age groups, however, there are not statistically significant differences. -as regards the different BMI classes, Table 8 shows the results of the contrast analyses carried out on the scores of all sub-scales in the different age groups, in males and females. The results of the analyses of covariance 
TABLE 7
BUT-A (ANOVA). show that in males of all age groups there are statistically significant effects of the BMI values on the scores of all BUT sub-scales with the following exceptions: -in the 18-39 age group: the BIC BUT-A sub-scale and the III and VIII BUT-B subscales -in the 50-65 age group: the BIC and the D BUT-A sub-scales and the VIII BUT-B subscale. By contrast, in females there are not statistically significant effects of the BMI values on the scores of all BUT sub-scales, with the following exceptions:
18-39
-in the 18-39 age group: the CSM BUT-A sub-scale and the II, V and VII BUT-B subscales -in the 40-49 age group: the GSI sub-scale, the WP, A and CSM BUT-A sub-scale and the VIII BUT-B sub-scales -in the 50-65 age group: the CSM BUT-A sub-scale. Only the following results, however, showed a 95% confidence interval which permits that they could be extended to the general population:
As regards males: -BUT-A GSI in the age group 50-65 -BUT-A A sub-scale in the age groups 18-39 and 50-65 -BUT-B factor V in the age groups 40-49 and 50-65 As regards females: -BUT-A GSI in the age group 18-39 -BUT-A BIC and A in the age group 40-49 -BUT-B factor III in the age groups 18-39 and 40-49 -BUT-B factor IV in the age groups 40-49 e 50-65 -BUT-B factor V in the age group 40-49. Table 9 shows the results of the first discriminant analysis, carried out to evaluate the capacity of the BUT to single out the presence/ absence of obesity.
The second discriminant analysis, carried out to evaluate the capacity of the BUT to single out subjects of the same gender and of the same age group belonging to different classes of obesity, produced no statistically significant results, in that the scores of sensitivity and specificity were about 50% in all age groups, in males and females. The results also remained approximately the same when we added to the scores of the BUT sub-scales those of the TFEQ sub-scales and the total score of the BES.
DISCUSSION
Factor structure and internal consistency This study, using an obese population seeking treatment, confirmed an earlier one on the validity of the BUT. The same 5-factor and 8-factor models were revealed for BUT-A and BUT-B respectively. I  M  NW, I, II, III  NW, I, II, III  NW, I, II, III  F  NW, I, II, III  NW, I, II, III  NW, I, II, III   II  M  NW, I, II, III  NW, I, II, III  NW, I , II, III  F  (NW, I, II) < III  NW, I , II , III  NW When using the results of the Item-Total Correlations, and comparing to those of the Principal Components Analysis and to the levels of Cronbach's alpha coefficients, internal consistency of the scale appears good.
Concurrent and discriminant validity
The comparison between BUT-A and BUT-B showed that all the BUT-A sub-scales were correlated with the following BUT-B factors: III (stomach, abdomen, hips, thighs, knees), IV (stature, legs, ankles, feet, hands), V (arms, shoulders, chest, breast, genitals) and VIII (sweating, blushing, noises, odours and buttocks). The correlation appears understandable in that these BUT-B sub-scales are related to body parts or functions which very often cause uneasiness, worry and dissatisfaction in subjects with obesity.
The correlation with the BES appears noteworthy, in that a relevant segment of subjects with obesity experience binge eating (47, 48) and the links between binge eating and body shame and disparagement are well known (49) (50) (51) (52) (53) .
By contrast, the BUT scales do not correlate with the TFEQ sub-scales. In particular, they do not correlate with the Disinhibition subscale, possibly because the Disinhibition construct may measure overeating rather than binge eating (54) . Regardless the BUT is a specific questionnaire that measures different dimensions from the TFEQ.
Predictive validity for gender, age and BMI Firstly, gender. In the entire sample of subjects with obesity, females obtained significantly higher scores than males in the GSI and in all the BUT-A and BUT-B sub-scales. These data confirm the results of our previous validation study as well as those of most studies on body image, but now for an obese population.
Then, age. With regard to the different age groups, both men and women aged 18-39 and 40-49 displayed significantly higher scores than older subjects (aged 50-65) on the GSI, the WP sub-scale, the BIC sub-scale and the BUT-B III sub-scale. This is reasonable and is in keeping with a decrease in body uneasiness with increased age. According to some researchers (55, 56) , the more or less satisfying feelings with the image of one's body are the result of two different factors: the aesthetic judgment of one's physical appearance and the importance or salience that is attributed to it. From this point of view, older people could be aware of their objective physical defects -both from early in life and those due to aging -but they would regard these as less important than younger people do. The scores of the subscales relating to body parts and body functions appear, for the most part, not to be influenced by age.
Lastly, BMI. When comparing NW females with those with obesity we found the NW group to have lower scores, in all the age groups, in the GSI and in all the BUT-A subscales with the following exception: in the age group 50-65, the scores of NW females in the sub-scale D are significantly lower only when compared to those of females with class III obesity. Older women show more intense detachment and estrangement feelings towards their body only when they are seriously obese (BMI >40).
With regard the results for the feelings towards body parts, NW females displayed significantly lower scores than those of all females with obesity -in the age group 18-39 in the sub-scales III, IV, V and VIII -in the age group 40-49 in the sub-scales III and IV -in the age group 50-65 in the sub-scales IV and V, more modestly. These data could be explained by the fact that these sub-scales are related to body parts (e.g. abdomen, thighs, legs, arms, stature) which usually cause intense uneasiness and dissatisfaction in subjects with obesity.
For the males the data are more difficult to understand. But where there are differences, for example in the age group 18-39, NW males obtained significantly lower scores than those of all males with obesity; also in the age group 40-49 NW males obtained lower scores in the BUT-A sub-scales. In both these groups the CSM sub-scale is an exception which could be explained by the fact that its scores are very scattered both in NW and obese subjects.
The data relating to the age group 50-65 were complicated and difficult to explain: in the GSI, BIC and D sub-scales NW males obtained significantly lower scores than those of males with obesity-III and, in the WP sub-scale, significantly lower scores than those of males with obesity-II and -III; on the contrary, in the A sub-scale their scores are significantly higher than those of males with obesity-I and -II.
As for the BUT-B sub-scales, in the age group 18-39 NW males obtained significantly lower scores than those of all males with obesity in the sub-scales III and VIII; in the age group 40-49 only in the sub-scale III. In this case too, the subscales where significant differences have been found are related to body parts (e.g. abdomen, chest, legs) which very often cause uneasiness Continued and dissatisfaction in subjects with obesity. It also seems evident that these feelings tend to become less important with aging. The results of the analyses of covariance showed that the statistically significant differences are mainly due, in males of all age groups, to the BMI values. In females, by contrast, there are not statistically significant effects of the BMI values on the scores of most of the BUT sub-scales. We could think that in females the intensity of body uneasiness is not correlated to the objective degree of obesity. Therefore, the current differentiation of obesity into three classes produces, in G. Marano, M. Cuzzolaro, G. Vetrone, et al.
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Global measures PST, Positive Symptom Total
The number of body parts or function rated higher than zero
PSDI, Positive Symptom Distress Index
The average rating of those items constituting the PST, Positive Symptom Total our opinion, weak and variable effects on body image.
In conclusion, the BUT can be a valuable multidimensional tool for the clinical assessment of body uneasiness in obesity; the scores of its sub-scales do not show a linear correlation with BMI values.
Limitations
The first limitation of this study is the absence of a general population sample of obese subjects.
Second, the absence of clinical and general population samples of overweight subjects (BMI between 25 and 29.9).
Third, it could be instructive to compare the BUT scores with those obtained by using other body image assessment tools or a diagnostic semi-structured interview, such as Body Dysmorphic Disorder Evaluation, BDDE (57, 58) .
Clinical implications and future research directions
As for the results of the first discriminant analysis, carried out to evaluate the capacity of the BUT to single out the presence/absence of obesity, we think that the values of the sensitivity and specificity are worthy of note from the clinical point of view: first of all, we think that NW subjects with a negative body image need particular clinical attention, because they could suffer from, or could be at risk for Eating Disorders, Body Dysmorphic Disorder or Social Phobia. Secondly, subjects with obesity but without a negative body image raise a paradoxical problem: on the one hand, because of this fact their quality of life is probably better; on the other hand, however, it is well known that a negative body image could be a motivation to treatment, and that, particularly in young women, this motivation could be stronger than concern about health (36). A valuable direction for future research could be to explore this area.
In conclusion, we think that it is pertinent to use BUT as a valid and reliable multidimensional tool for the assessment of body image in obesity: it was normed and validated on a large sample of patients with class I, II and III obesity. It is readable and easy to use and requires only 15 minutes. Furthermore, BUT can help to evaluate the effect on body image both of bariatric surgery and of medical management of obesity (37) .
